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Title of the invention: Hub Device 



(Claim 1) 

A hub device (30) connected to a transmission line (10) of a token-ring LAN for 
coupling at least one communication terminal (21a, 21b) thereto, characterized in that the hub 
device comprises: a relay circuit (2) having an input (la) and an output (lb) connected to said 
transmission line; upstream and downstream MAC control circuits (303a, 303b) connected, 
respectively, to said input and output for identifying AMP and SMP frames from said 
transmission line; and a processing circuit (304) connected to both of said MAC control 
circuits for identifying the AMP and SMP frames received by said upstream MAC control 
circuit (303a), identifying the AMP and SMP frames received by the downstream MAC 
control circuit (303b), and collecting terminal information including addresses and the number 
of stations. 



(Abridgment of the description) 

As shown in Fig. 1, a hub device 30 is connected to a transmission line 10 of a token- 
ring LAN through an input terminal la and an output terminal lb. A like hub 31 is coupled 
to the hub device 30, and communication terminals 21f-21h arc connected to the hub 31. If a 
communication line between the hub 3 1 and a communication terminal 2 If is disconnected, as 
at P3, the communication terminal 21 f successively transmits BCN frames. When the BCN 
frames are detected by the hubs 30 and 3 1 , the hub 3 1 , which is directly connected to the 
communication terminal 21f, turns off an internal relay drive circuit 301 to disconnect itself 
from the LAN. 
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1 

*U '>4< 1 1 i£^±<2a<i$*£^1"£' N ^B 

\z&^x, ±eeiSBKAffla«*»«i-3 y u-bb 

ix, fiiSB^feOAMP, SMP7i^-A*Blt5Jb 
«E«atfTaflllMAC»JjBiIsItti:, ::*T,e>ffiMAC0J$ 
0BK»RSix, ±««MAC»JISlHlB3&sSftUfcAM 
P, SMP7U-AtBHU jLoT*«MAC*)»lE] 
B^Sff LfcAMP, SMP7l/-AfcB»L, 7KU 

[»**2l ✓^£Biwii^fc*fce>ftfc#H<7>* r /v 
-^r ku^kssjx, '^kbii, LAN^gi 

««SJxT^S«*ftO c i^'/iSll«)««S:iSfii- 

[»*«3] ^:/Kfi#«JBWi;:»«Six, rftp>^ 

rcD7L — j,<DiS«5c^N^8iai:'tixicJftai$n 

JBWti««*ixfc/Ny8Ea^o^y3fi«tc»ttSix 
fcfiB**Kltt+ 5 r t Sr#«*-rS«#JS 1 XII 2 IBtt 

SJxfci»*asB CN7 u-i*£r&ff t«(tT^5 £ 
tt'^SWtl-t^y uHslBl-ioTLANj^felBlftl- 

J:D, tt^^3gKWToBJi^645S'JOLAN*^filc 
t5:ifc*«i:t5l«#«l, 2&tf3^-f4x*>HlE 

[0 0 0 1 ] 

«tttto+5i*iweaiBrottffiiijci:rLAN^?>(7> 

[0 0 0 2] 

a«i»*^tttt*nfc^^3SR«:««L"rLAN(C*0A 

x. TBI«<Z)^^3gll*«tt1-5ri:(cJ:9, aw*** 
(ttTIM Wtc«|ft $ ixfca««* <k ^ w 

t3&5*)5. ) 0 3l^£ixfcLANi-ll, ^7il3 0 
*r^LT|»Jittil»«$ixfca««*2 la-21cS 
U : LANlCiE^gi^$nfia{i5Ss^2 ld-21 f #12 



(2) M¥5-1 7 5 9 7 7 

V^o '^gfi3 0SU : aftS*2 1 d-2 1 f 11, # 
ttSS«2 0 a-2 0 c t^LTLAN(C»«SiX5. # 
«SSK2 0a-2 0crt«Cll, a««**S»«SiXT^ 
-toaWH**-!"]^ 5 fi2tB*vM * 

*5fc«>oy u-«.««iaB*s**ix* B '^ssit&u 5 
#a«fl8*(±, jkm**?-^ (&t i eee^v^ 

5) £>£tf>5 I EEE802.5 h-^ ^^LANS» 
y uHiaft«ls]B«:fflv*-C, »ttKllrt<oy wH»£« 

ye laBtffltft*., s#oeaB*LANoeiSBi-«« 

U S»«:LANIC»«-r*. 

[0 00 3] 1^ 3 l^l"'^*!! 3 0 II, '^Slt 3 0 
g#£LANlcffi^£it5fca6oy U-g?IbMeJB3 0 

i*H*;L, #l£g©rt<oy i'-«,£«0»fcH«0>y ^ 
-«.««!aIB 30 2 a-3 0 2 c Sv^3£1I 3 0 sftSRS 
+5a«**fl»««*.T^S. #Jx.tf, 'V/Mfc&*3 
«£A±oa«***:iR«1-5»^UIl, 3@BW±<oy 

[0004] H4ic^-rj: 5fc, «*2ld, 2 
20 1 e*S»«$nfc/N^3g|l3 0(111. SH*2 1 a-2 1 

. c3fti«»Sixfc/^»«3 lifts, KJBtttz»«*ixT^ 

ftic&^-f£^lcj;i9, h7-*<0-«liPMM 

*IW0>a«£tt*i-5wfc*i<* 
«/JsWT:bJxS. 
[0 0 0 5] 

s^i-sawi a*ft«x*ii, 

30 -*a>&9&t6'b&ftt>ti*tiK i^i^iatLAN 
li*PALfc/N^KIl^a***35 s , if^J:9ir««Six 
TV^5j&»tlBBI"r5wi:!6S"C#4v\ o£ 9 , *>5/^ 
*«ic»tt*jxT^-5^^»B^a«iH5|c©«», 
HfcS^KBdSffiBL-C^SHt*. fc^ofcflMR 
T«*««ti*-a:) (i, LAN(CftlALr^5if©jB* 

(i, A^*o-cfT^ix-c*5fj, *yb?-*omm& 

**<4SlioixTff3l3iSBjii-/j;si:P5BaH3ft s fco 

40 [0 0 0 6] ^fc, H4(w^LfcJ:5 3ilSrlllH0rP 1 * s 
.*>5i#, afSS»*2 1 a II, IEEE802.5 
!Jy^LANiftKot, A£i*{!Liif 
tt^o a««»*2 1 a^BCN7 U-^^i^ff Li^tt5 
i:, LAN(l«ttSixTV^5«l(7)SB*ll, 
<c<Tta«*fT9wt*sx-#4<45 0 IP*?, l*»Bf 
ofiH*T^I»S^LAN^*lcifi28ti-5r.i:(ii5-, ^ 
0«t9<Cttl»t»l»-**5fc«>(itl, BCN71/-^1 
«L«l-t5a««*2 1 a SrLAN^feBtttS-friJtn 
li<C?>4^o rogWll, ffi*, A^tc^oTtr^nT 

50 *3U, Wfcof: 0 
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3 

looo7] *zx\ *%w<Dn$)it, ±is&fi£fl?* 

5 t #K£2BS«>*18lwJC U T L A N 6 0>«8Mtttrt s 
[0 0 0 8] 

ix, gg^bOAMP, SMP7U-ASrB«i"5± 

mmzmmzti, iiiMAcM9EH3K^s§if:AM 

P, loTIlMACM 
BdSgftLfcAMP, SMP7U-A«:B«U T K W 
^&0 ! »»#W**««Sr«*+5teSlH!Kt*rfllx. 

[0 0 0 9] ^3fi«(i^«)ft«>6iifc*ii©^ 

teiSs^BCN7i/-A?rl{f LttifC^***. - 
«v>:/KBl4*0>y u-@Bl:J:oTLAN3&>P)lllttt 

(i J: 9 , ■ r 0>'^^aS1KWT'0|SirJH ^ b ft 3 S'J^ L A N £ 

[0 0 10] 

±E«rtKJ:!U LANIc»«SJxfcBJi** 

££tr£iB*asAMP, SMP7l—i*£r£trf 
fcS/N^iSBli, ±««MAC»J»@B#S«LfcAM 
P, SMP7U-AtTM«MAC»J»[ElB3fi s fifSLfc 
AMP, SMP7 U-Afc fcJtfi-ffcr <t(Cct 9, g# 

'^K«*a«flH*£B«1-* li^S. 
[ooii] ^7S«I4, LAN-^SIii, sit 
tM4flB5fc<z?i»«L nttti*c ^-^r K^^C, & 

iMig^yssiiicii:«»a$ixfcas*3&sBCN7U'-i* 

i"5£OT\ w<D^7^g<fc 9±Jl§fctM4SUOL ANT* 



(3) 5- 1 7 5 9 7 7 

14, LANI*l«*ft<||!flBL«lt*wfc*Sx-*6 0 
[0 0 12] 

[0 0 13] Baitw^*iXfc*:«Wlw«5LANiai, 
'^««3 0*^L"C»Jitt(-«ttSixfca***2 1 
a, 2 1 bRVLANi:I8»«*nfcM«*2 1 c 
-2 1 ejWRtt&ft-C^*. Uf*3<^EPI4, f»#©fiiS 
*lpJ*r^Lri^. A^gl3 0MIIIK2 1c- 
70 2 1elt dttl£112 0a-20c ^LTLANCg 

[0014] HI fc^-jv^RIt 3 0 14, fci£*5 1 0 

Affl**la. 1 bOAPffl^tiPflJtl^ftm 

eaa&i oa»e>cDAMP, smp7^^ 

BSM-5±aHBlMACWJ»IalB3 0 3 a&UfTSlMA 

cfwwiaBao 3 b r.ne>±a«at5Ti«iiMAc 
MfliisiBRa^eiSis i o a icwicsaasjxfc y uh»j& 

' ®J[eJB3 0 2 a- 3 0 2 c t. PJMA Cf&ffilaj'B 3 0 3 
20 a, 3 0 3 b(d8«$n, MACWWIS1B3 0 3 a #S 
ffL/cAMP, SMP7U-AfcB*L, lOMACffl 
M3 0 3 b^5ffl/iAMP, SMP7U- AfcB 

[HJB3 0 4 ££<l;iTV^o 
[0 0 15] yu— EI»2I±. y U-ffift«J!5IK 3 0 1 
t^yK«3 0rtfiaiBOAaS**l a, Ibir^bft 

6o y u-iMMMiHiK 3 o i ii % l ANoeaiftK&it 

30 ffiSrfll^ftx.Swi^-eSS. y U-iEftt«iHlB 3 0 1 
*st7-e*)5i*, LAN*^i4±JioeiSISl4BBi:e> 
ft, Affl*«la, lbtBBCbft5 0 y u~Si»«I[a] 
B3 0 1^ytfc5t*. LAN*tM4±JBOfi5SK 
&tfAtt^$ila, 1 bliBBttSix, IH«fIC±«WJ36SA 

[ooi6] MACM«lIfi]^llwOv^"Cttw+^> 

MAC^J^[h]B{4I EEE802.5 f-^yyy^L 
AN»»(rta§ofc»^S:ff5[s]KT-fcoT, LANirftl 
A+SaitaS^tPtR^aftt-ffiofcftf^SrfTpB*, # 

40 atttt^ (MAc»j»igttfc£tri i4, -si^mrtic 

AMP 7 Wi,^ /tliSMP 7 U-A^iin. ZO 
Sit 14, LANrtOT^f^^^^i^StS/j: 
AM P 7 u-^£i£{f -T 5 w t Sr§| # L, 

r^T^y^^^^^Tisfu^^wiiisMP^u-^^ii 

WrSrirTltffSixS. H12(cSMP7U-i,comii 
^^1". SM P "7 W—.M4, SMP^^^^^LT^ 
f9, SMP-<^^t:!i, ^<^^ I D*s-&4ixTV^. S 
MP 7 U- jU<7)^* I D(4, 0 6Ht'fc5. — A 
MP7U-^i4, SMP7U-i.^^^ID^06H 
50 frbO 5H\zm%&Z-btltzh<nX\ ftil0^itl4SMP 
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[0 0 17) RIljtlSWWftyHfcJ&^S. 

[0018] £T flj&l;:, /n^SSII 30O1I uHfefini 
B 3 0 2 b , 302c (CiifBW^ 2 1a, 21b tii&ffi 
y U-«£EI»3 0 2 attBBUfcn-Cl^a^S: 
fft^lTS, A^3St3 0©tHttA«f, ^S0K3O4 
i4, MACfRHBlslR 303a, 303b ©tOJUffctf? 
l\ y U-EB«EIB3 0 lfefflV^-CLANlCftlA-*- 
5o MACW0!§3O3a, 3 0 3 b 14, 

*Mfc$Jx*. 

[0019] rrr% aft^2 1 d^r^x^y^^ 

*JB"C*>ofci:-*-5£, ii{tW^2 1 dt4, AMP7U 
-AfciSfSU *0»«lw2 le, 303a, 21a, 
21b, 303b, 21c (Dilff MAC®m®¥£t 
^SMP7U-A^jftS fl MAC*JWlH]B3 0 3 
a, 3 0 3 bli, eaK±*r«ixS^TW7U'— 

P, SMP7i/-AftSBt5ri:l:i6 c 
[0 0 2 0] rco J; 9 IwLTSff £ft£::7 i^— -M4, *a 
SI5IK3 0 4KKliSft5. H2lw^$*L5J:5(CAM 
P, SMP7 u-^liJSWaTcroT KU^^A/tV^ 
OT\ ^ilEB 3 0 4 14, ±^lc3b^±TO^{f^epib 
iift«*aVMAC*]»lHlgSOT KU^Sr-fc^afelWHC: 
^t5:HK^5 0 IP*,, MACM@2S3 0 3 a 
Ogftlf nfrhlt. *<0±:ffi\Z2 Id, 21 etfhZZ 
t^BflfcSil, MACffl»l3B3 0 3 b^>S«fflf«*^ 
14, *:<D±.mz 2 Id, 21e, 303a, 21a, 2 

ib«^5 0 &siiK3 0 4ii, rixbroeas 

MA C^fJ^][sI?& 3 0 3 a J: 9 Tl^fcoTMA 

cwjwisib 3 o 3 b <t I? ±a£ii*>sa«iK*, fip^/>y 

3S«3 0lC»«$*Lr^5a«j»5fe|i, 2 1a, 21b 

[0 0 2 1 ] ilftC^2 1 f - 2 1 h&ftttLfc 

^^13 lfeWIEOJ: 5*»^*^^KI13 0lc» 
«Lfc»*tcov^BiBi-5, ^:/3S«3 111, 
■ 3 0 il§]#<0rtffl*j4*:*LT*5?K MACIMWEJtt 
3 0 3 a, 3 0 3 b8r«x.tl^' e r<7)»^ ZtlZX* 
i^:J:?l:Lt, 'V/SE3 1(4, afI3fi£2 l f ~ 
2lhSrB«1"<5 e ^^S«3 0I4, ^&t4 3 1 

3a, 2 1 f - 2 1 h , 313b, 21a, 2 1 b £B 

[0 0 2 2] r^J^lcLT, #/^g«l4, g^l^ 

[0 0 2 3] **WSr* e>IC*-3ati5pJffl1-5fc«)lw, L 
AN^l:7-^7f-y 3 y^«^^ffiM^ 



(4) ^?5- 1 7 5 9 7 7 

<y 

5 wit J: 9, *^^K«0**0±TH**rBBt« 

:tm5J:5j:t5c «;Ltf. Hllw*Ji^T2id 
*Ea»Bt1-5 > o '^3£ft3 0l4, MACfH»iEltt3 
03a, 3 0 3 b^ort, ^3l3a, 21f- 

2 1h, 3 13b, 2 1a, 2 1 b #Sltt3*VC^5 r 
&«:EfiKB2 1 dl^e^, B«lcyN^»«3 114, M 
ACM»E]tt3 1 3 a, 3l3b^o:i:,M21 
f-2 1 h*s«ttSixr^5r t*:Ea»«2 1 dCifi 

70 ;t£ 0 £%3£B2 1 di4, ^^3fi«3 0 <BflB*«r«<&- 

'V7JSB3 0IC2 1 a, 2 1 baMt«S8K£ftTP5r 
£«:B«U Sfcl-2 1 f-2 lh^^ni:^^ 
S3 1^/^36113 0lc»JlW(c«tt$ii-C^5r 
Bttf-5. 

[0 0 2 4] ftiC, *«WOS'JOj|*MtiailCS<5^ 

[0 0 2 5] DllC&^T, *0«/S(4Ei;T-*>$tfS, 
^:/KB3 Ort©MAC»J»igg§ 
20 3 0 3 b HI4, lallio^^itllt^a!)** bixfc^iiO 

7*7 Ki^^56-CH5S«*iifc7U— AI4, I^HO'N'/aS 

3 0I4, aWLANC-ttALfc^ *^(4i#(C«« 

iSS«rtOMAC«J»|pIBfl!P«t i*«EJlT<7)*JB«5fe 
o«ft«o«*flWlt*, ^-7 p 7Ku^5eT{:SIi 

^STO^i— *Sr£ft LfclRIC, :^7U- Acoiiif 

t-#5 0 *e>n, ^^sfi«i4i^^sg«*tM4a^^K 

lil-ieSS»t(tSiifc**}&SB C C 7 u—^£i£{f ttttj- 
T^5i:^, ^oy lsiBiij:o-CLAN3ft»bl«tt+ 
£ £ *icea»*/N^K«OAa3A*-CBB C 5 r t \z J: 
•9, K>'^3fill«TO|»«*»b45SiJOLAN^rt+ 

^ [0026] *-f«j*iw, ^asM3.o*wa«aa*2 1 

a, 2 1 bC0^^g^^tlT^5^(Di!)it^P^-r 
6 0 ^13 011 jtO*»W-eRMLfcJ:5U, i 
#l-afS**2 1 a, 2 1 b#*«$*lTt^r i *B 
SSeT'^5 0 ^^S6«3 0(4LAN(c«ffc(C*DA 

LAc^T", MACiW3 0 3 a, 3 0 3 b , aft W 
5^2 la, 2 1 b<75iB5feflMiS:^u-^7 Ku^^Til 

^fi-r^o ::m teo^KK^LANicftiAL'r 

Lfcfl»«(4, ^^gg3 0rtOMACffl»@B3 0 3 b 
50 ^afI1-S<0^T-fc5 0 ^^«B3 0(4»(iro««*' 
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[0 0 2 7] af»W«2 lf-21 hZmWtLt: 

/^RB3 l«v^3gB3 Olc««Lfcti-So 
Brt^MACMWEIB (TSMB) Kli, IH*B'^3SB 
K^fcftfcfeftfc#a0^-7 P 7 Ku*#R£3*iT 
V>-5£DT-, ^§SB3 1^>MAC*HBIhIB3 1 3 bli, 
'MACfflWE]B3 0 3 b t*ii^^-^T KU^Sr*T 
l-SZfclwfeS. ^:/KB3 1(1, 1 
3 a, 3 13b, iifttt^2 lf-21 hO$*iim£ 
^u-/7 Ku*$5T(Ci*{i1-5 0 w©««ll, ^« 
E3 0, /^&®3 l<0MAC*»lHlgS3 0 3 b, 3 1 
3bAS$«t5:i:i:45. ^13 0, ^:/KB3 

in, *tt-en^©«*S:E«i-So 

[0 0 2 8] ^71SB3 0(1, AMP, SMP7 

U-Msfr^-fZ-tlZj: <9, 3 13a, 21 f-21 
h, 3 13b, 2 1a, 2 1 b 5 r 1 

So ^»«3 0tl, frTttC^^^^tl^ 

:^BIU MACf!iffi[e]B3 13a, 313b, S 
t/3 1 3 a, 21 f-21h, 313b, 21a, 21 
b©**ttf«*£>-:77 Ku^*6tlcai«1-5 e ^ 
flMRIi, ^13 0, /n7KB3 1<DMAC«»[hIB 
3 0 3 b, 3 1 3 bJ&sgff-f 5: >^RB3 

o, Aygi3in ^ti-^nrottw&iEtt-rs. 

[0 0 2 9] rroi^lwLT^^Sfia^fe^-^T 

Sir, Wx.ll, ^S«3 0ll, i#(7^Wi-6MAC^J 
^{Hl?S3l3a, 313b, W3l3a, 21 f-2 
lh, 313b, 21a, 2 1 bOffi5fctt#fc, 'V/« 
H3 1 J&»£>3« LfcMAC*iJWfIIB3 1 3 a , 313 
b, &IW1«SB*2 1 f-2 1hO«*««tOia^ 
b, A^i3.0i:2 1a, 2 1 b30?it»««l*ixT^ 

5:t«u sp>^2 1 f-2 i h#mmztiit^ 
ymms it^ym9.s o \zvgm&\^m.£tix^z> z 

[0 0 3 0] Wc, KflftlBi^fP 2, IP*>#ll£8B2 0 a 

3 0£DMAC^IJ^1Ee1?S3 0 3. a BCN7U- -^SraS 

gff£ix£o t£oT, ^813 0, 3 1(1, &(CBC 
N7 u-A££fiU BCN? W-i.^c7)^fl5c7 Ku 
*1 9^73883 O0)MACfM«liHlB3 0 3 a *\ BC 

iSBitvMii^^KjiiiiEffiftasnfcW*^*^^ 

-C, (pJtL<ft\ /^I3 0lt BCN71/- 

^o««5c3&si^yK«rt^fc5o-c\ y u-smmiiijis 

B3 0 1 LT, LAN;&>ib«Jft"f 2>. LT, 



(5) »«3P5 - 1 7 5 9 7 7 

^SSK3 0Ortffl-CfiiSB3iSEBi:f>n, ^i!3 0 
KT<OHJB*»b<c5LAN3is»aSJx5 0 r<0#£, K 

0KT©«JiA*e>fe5LAN«Cttl»*!aS4< , -MACM 
»IsIB3 0 3 ali, BCN7U-ASriSffiL*<tt5. 

[0 0 3 1] ftH, Krlfttt9fP3, WV^«B3 1 

2 1 f izfafrifcm&tm&Ltim^iz^^ 

X8LW-fZ> 0 Z<DWf£. S««*2 1 f^'BCN7U- 
10 A*2!{iL«ll5. ^:/»B3 0, 3 1(1, &ICBCN 

J:0i«»*21f^ BCN7U- A£iHf§L^tfT 

^5:t*B»t5. ::-e, ^«3 0tt bcn 
7 u-^co%ff5c^ S ^7«B*v Mi a ^?16BI-iE« 

6<£>T\ y raH)M[s]B3 0 l !rt7l:LT, LAN 
36»e>«Ett+5, ^LT, /V73SB3 l <&rt»T-ea!B# 
Ht&ft, ^^13 lJEATOBJi^e)46LAN*5jg 

20 i&£fLZ> 0 zom&, l«*ttgf^i^^^S6B3 1 ^aftw 
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